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[0001] This application claims the benefit of the Korean Application No. P2003-5240, 
filed on January 27, 2003, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a display system, and more particularly, to a laser 
display system using a laser as a light source. 
Discussion of the Related Art 

[0003] In the past, a projection display system uses a lamp as a light source. However, a 
laser display system using a laser instead of the lamp has been developed recently. Hereinafter, 
the display system will be described with reference to the accompanying drawings. 

[0004] FIG. 1 is a detailed view illustrating a related art projection display system. 

[0005] As shown in FIG. 1, the related art projection display system includes a lamp 110 
generating light, a reflector 120 concentrating the light at one direction, a display panel 130 
generating an image by modulating transmittance of light from the reflector according to a video 
signal, a projector 140 enlarging and projecting the image, and a screen 150 displaying the 
enlarged image. 

[0006] The related art projection display system is operated as follows. 

[0007] First, when the light is generated in the lamp 1 10, the light is concentrated at one 
direction in the reflector 120. In this state, the display panel 130 controls the amount of the light 
concentrated at one direction. At this time, the display panel 130 is usually formed of a liquid 
crystal display (LCD). After that, the image generated in the display panel 130 is enlarged in the 
projector 140, and the enlarged image is displayed on the screen 150. 

[0008] FIG. 2 is a structure view illustrating a related art laser display system. 
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[0009] As shown in FIG. 2, the projection display system includes a laser 210 generating 
light, a illuminating device 220 irradiating the light to a display panel, the display panel 230 
generating an image by modulating transmittance of the light illuminated from the illuminating 
device 220 according to a video signal, a projector 240 enlarging and projecting the image, and a 
screen 250 displaying the enlarged image. The related art laser display system has no big 
difference from the projection display system. However, the related art laser display system uses 
the laser 210 as light source, whereby the image displayed on the screen 250 has high resolution 
and high contrast ratio. 

[0010] FIG. 3 is a structure view illustrating another laser display system according to 
the related art. 

[0011] As shown in FIG. 3, the laser display system includes a laser 310 generating light, 
a concentrator 320 concentrating the light, an acousto-optic modulator AOM 330 modulating 
transmittance of the light from the concentrator 320 according to a video signal, a polygon mirror 
340 obtaining a horizontal image of the video signal by rotating and reflecting the light 
transmitted from the AOM 330, a galvanometer 350 obtaining a vertical image of the video 
signal by repeating the light progressed from the polygon mirror 340 at a predetermined angle in 
up and down directions, and a screen 360 displaying the image obtained in the polygon mirror 
340 and the galvanometer 350. 

[0012] An operation of the laser display system according to the related art will be 
described as follows. 

[0013] First, the laser 310 generates light, and the concentrator 320 concentrates the light 
at one direction. Then, the AOM 330 controls transmittance of the light concentrated according 
to an electric signal connected with the video signal. 
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[0014] After that, the polygon mirror 340 obtains the horizontal image of the video 
signal by rotating and repeating the light, and the galvanometer 350 obtains the vertical image of 
the video signal by repeating the light at the predetermined angle in up and down directions. 
Accordingly, the screen 360 displays the completed image. 

[0015] The laser display system displays the image having high resolution, wide color 
resolution range and high contrast ratio. 

[0016] However, the laser display system according to the related art has the following 
disadvantages. 

[0017] In the laser display system according to the related art, speckles are generated on 
the screen due to an interference phenomenon of the laser according to coherence characteristics 
of the laser, thereby deteriorating picture quality by lowering contrast ratio and resolution. 

SUMMARY OF THE INVENTION 
[0018] Accordingly, the present invention is directed to a laser display system that 
substantially obviates one or more problems due to limitations and disadvantages of the related 
art. 

[0019] An object of the present invention is to provide a laser display system removing 
speckles displayed on a screen by changing a phase of a laser light. 

[0020] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 
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[0021] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, a laser display system 
having at least one laser as light source includes at least one filter transmitting or reflecting a 
particular wavelength of red, green and blue light generated in the laser, and mixing the light red, 
green and blue light to one; a rotation color separator separating the mixed light into the red, 
green and blue light sequentially; a diffuser diffusing the separated light; an illuminating device 
irradiating with the light progressed from the diffuser; a display panel generating an image by 
modulating transmittance of the light from the illuminating device according to an electric signal 
of a video signal; and a controller receiving the video signal, and making correspondence of 
color areas from the rotation color separator and the display panel. 

[0022] At this time, the diffuser diffuses the red, green and blue light irregularly at 
different progressing angles. 

[0023] Also, a color separation coating area is formed on the front of the rotation color 
separator, and a dispersing material coating area is formed on the rear thereof, and then the two 
area are rotated with a rotation axis, thereby integrating color separation and speckle prevention 
functions. 

[0024] In another aspect, a laser display system having lasers generating red, green and 
blue light as light sources includes a diffuser diffusing the light generated in the lasers; an 
illuminating device irradiating with the diffused light; a display panel generating an image by 
modulating transmittance of the light from the illuminating device according to an electric signal 
of a video signal; and a controller sequentially turning on/off the lasers of the corresponding 
color after receiving the video signal and separating into red, green and blue signals. 

[0025] At this time, the diffuser diffuses the red, green and blue light irregularly at 
different progressing angles. 
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[0026] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 

illustrate embodiment(s) of the invention and together with the description serve to explain the 

principle of the invention. In the drawings: 

[0028] FIG. 1 is a structure view illustrating a projection display system according to the 

related art; 

[0029] FIG. 2 is a structure view illustrating a laser display system according to the 
related art; 

[0030] FIG. 3 is a structure view illustrating another laser display system according to 
the related art; 

[0031] FIG. 4 is a structure view illustrating a laser display system according to the first 
embodiment of the present invention; 

[0032] FIG. 5 is a structure view illustrating a rotation color separator according to the 
present invention; 

[0033] FIG. 6 A to FIG. 6D are time charts illustrating a controller according to the first 
embodiment of the present invention; 

[0034] FIG. 7A and FIG. 7B are structure views illustrating a rotation color separator 
according to another embodiment of the present invention; 
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[0035] FIG. 8 is a structure view illustrating a laser display system according to the 
second embodiment of the present invention; and 

[0036] FIG. 9A to FIG. 9E are time charts illustrating a controller according to the 
second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0037] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

[0038] Hereinafter, a laser display system according to the present invention will be 
described with reference to the accompanying drawings. 
First embodiment 

[0039] FIG. 4 is a structure view illustrating a laser display system according to the first 
embodiment of the present invention. 

[0040] As shown in FIG. 4, the laser display system according to the first embodiment of 

the present invention includes a Red laser generating red light 411, a Green laser 412 generating 

green light, a Blue laser 413 generating blue light, first and second filters 414 and 415 mixing 

light by transmitting or reflecting a particular wavelength of red, green and blue light, a rotation 

color separator 430 separating the mixed light to red, green and blue light sequentially, a diffuser 

440 diffusing the separated light, an illuminating device 450 irradiating a display panel with the 

light from the diffuser 440, the display panel 460 generating an image by modulating 

transmittance of the light from the illuminating device 450 by receiving an electric signal of a 

video signal from a controller, a projector 470 enlarging and projecting the image, a screen 480 
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displaying the enlarged image, and the controller 490 controlling a color area outputted from the 
rotation color separator 430 and the display panel 460 for being corresponding to the video 
signal. 

[0041] An operation of the laser display system according to the present invention will 
be described with reference to the accompanying drawings. 

[0042] First, the Red, Green and Blue lasers 411, 412 and 413 respectively generate the 
red, green and blue light. Then, the first and second filters 414 and 415 mix the red, green and 
blue light to generate white light. That is, the first filter 414 transmits the red light, and reflects 
the green light, thereby mixing yellow light. Also, the second filter 415 transmits the yellow 
light, and reflects the blue light, thereby mixing the white light. 

[0043] However, the lasers 41 1, 412 and 413 may be positioned variously according to 
progressing directions of the light and transmittance components of the first and second filters 
414 and 415. That is, the first filter 414 transmits the green light, and reflects the blue light, 
thereby mixing azure light. Also, the second filter 415 transmits the azure light, and reflects the 
red light, there mixing white light. 

[0044] After that, the white light from the first and second filters 414 and 415 transmits 
through the rotation color separator 430. At this time, the rotation color separator 430 
sequentially separates the incident light in order of red, green and blue light, and progresses the 
separated light to the display panel 460. 

[0045] In more detail, the aforementioned process will be described with reference to 
FIG. 5, FIG. 6A, FIG. 6B, and FIG, 7A to FIG. 7D. 

[0046] In order to obtain a color image with one display panel 460, it is required to 
divide one image to time periods of displaying the respective colors of red, green and blue. Then, 

the red, green and blue colors are sequentially obtained on one image. That is, one image 
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displays the respective red, green and blue colors for 1/180 second at 60Hz, thereby displaying 
the color image. 

[0047] As shown in FIG. 5, the rotation color separator 430 is divided into R, G and B 
areas for transmitting the red, green and blue colors. As the rotation color separator 430 is 
rotated, the respective areas of red, green and blue are sequentially irradiated with the white light, 
whereby only the light of the corresponding area is transmitted. That is, the red, green and blue 
colors are sequentially separated, and then progressed to the diffuser 440. 

[0048] The diffuser 440 diffuses the red, green and blue light separated in the rotation 
color separator 430, whereby the respective color light is diffused irregularly at different 
progressing angles. In this case, as the diffuser 440 is rotated, the light is transmitted, whereby 
the diffusion intensity is irregular. Accordingly, the phase of the light is changed irregularly, 
thereby removing interference characteristics of light. That is, it is possible to prevent speckles, 
interference patterns, from generating on the screen. 

[0049] As shown in FIG. 7A, it is possible to integrate the diffuser 440 with the rotation 
color separator 430. That is, a light-dispersing material 720 is added to the rotation color 
separator 430, whereby it is possible to obtain color separation and speckle prevention functions 
simultaneously. 

[0050] As shown in FIG. 7B, a color separation coating area 730 is formed on the front 
of the rotation color separator 430, and a dispersing material coating area 740 is formed on the 
rear thereof. Then, the two area 740 and 740 are rotated with a rotation axis 750, thereby 
integrating color separation and speckle prevention functions. 

[0051] Meanwhile, the display panel 460 receives the respective red, green and blue 

from which the speckle is removed, whereby the display panel 460 obtains one color image. 

That is, the controller 490 receives the video signal, and then separates into the red, green and 
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blue color signals. After that, the controller 490 progresses the respective color signals to the 
display panel 460. Then, the display panel 460 displays the respective colors so as to obtain one 
color image. At this time, in order to make correspondence of the light of the color separated in 
the rotation color separator 430 and the light of the color displayed on the display panel 460, the 
rotation color separator 430 has a sensor for detecting the color of the light transmitted in the 
rotation color separator 430. Then, the controller 490 transmits the corresponding color signal to 
the display panel 460. The light of the color separated in the rotation color separator 430 is 
synchronized with the light of the color displayed on the display panel 460, whereby it is 
possible to obtain the correct color image of high resolution. 

[0052] In more detail, as shown in FIG. 6B, the display panel 460 is irradiated with the 
light transmitting through the rotation color separator 430 by the illuminating device 450. At this 
time, the light is simply separated into the red, green and blue color areas. Then, as shown in 
FIG. 6A, the controller 490 receives the video signal (electric signal in which the red, green and 
blue color signals are mixed), and then the video signal is synchronized to a sensor signal as 
shown in FIG. 6C. Then, the video signal is transmitted to the display panel 460. Then, as 
shown in FIG. 6D, the color image is obtained on the display panel 460. That is, the light having 
the color identical to that of the rotation color separator 430 is displayed on the display panel 460. 
After that, the image displayed on the display panel 460 is enlarged/projected in the projector 
470, and then is displayed on the screen 480. 
Second embodiment 

[0053] FIG. 8 is a structure view illustrating a laser display system according to the 

second embodiment of the present invention. 

[0054] Referring to FIG. 8, the laser display system according to the second embodiment 

of the present invention includes a Red laser 811 generating red light, a Green laser 812 
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generating green light, a Blue laser 813 generating blue light, a diffuser 820 diffusing the red, 
green and blue light, an illuminating device 830 irradiating a display panel with the diffused light, 
the display panel 840 generating an image by modulating transmittance of the light from the 
illuminating device 830 by receiving an electric signal of a video signal from a controller, a 
projector 850 enlarging and projecting the image, a screen 860 displaying the enlarged image, 
and the controller 870 sequentially turning on/off the lasers 811, 812 and 813 of the 
corresponding color after receiving the video signal and separating into the red, green and blue 
color signals. 

[0055] An operation of the laser display system according to the present invention will 
be described with reference to the accompanying drawings. 

[0056] First, the controller 870 turns on/off the Red, Green and Blue lasers 81 1, 812 and 
813, whereby the red, green and blue light is sequentially generated. Then, the diffuser 820 
diffuses the red, green and blue light, whereby the respective color light is diffused irregularly at 
different progressing angles. In this case, as the diffuser 820 is rotated, the light is transmitted, 
whereby the diffusion intensity is irregular. Accordingly, the phase of the light is changed 
irregularly, thereby "removing interference characteristics of light. That is, it is possible to 
prevent speckles, interference patterns, from generating on the screen. 

[0057] At this time, the display panel 840 is irradiated with the white light transmitting 
through the diffuser 820 by the illuminating device 830. Hereinafter, this process will be 
described with reference to FIG. 9A to FIG. 9E. 

[0058] As shown in FIG. 9A, the controller 870 receives the video signal (electric signal 

in which the red, green and blue color signals are mixed), and separates into the red, green and 

blue color signals. Then, the controller 870 sequentially turns on/off the Red, Green and Blue 

lasers 81 1, 812 and 813 according to the separated color signal, whereby the light for irradiating 
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the display panel 840 is sequentially outputted as shown in FIG. 9B to FIG. 9D. Then, the color 
image is obtained on the display panel 840 as show in FIG. 9D. That is, the image that is 
identical to the video signal inputted to the controller 870 is displayed on the display panel 840. 
After that, the image obtained on the display panel 840 is enlarged/projected in the projector 850, 
and then displayed on the screen 860. 

[0059] As mentioned above, the laser display system according to the present invention 
has the following advantages. 

[0060] In the laser display system according to the present invention, it is possible to 
remove the interference characteristics of the light from the light source, whereby speckles are 
removed on the image displayed on the screen, thereby improving picture quality by obtaining 
high resolution and clear image. 

[0061] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention provided they come within the scope of 
the appended claims and their equivalents. 
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